Structure-function relationship of the influenza virus RNA polymerase: primer-binding site on the PB1 subunit.
Influenza virus RNA polymerase is composed of three viral P proteins (PB1, PB2, and PA) and involved in both transcription and replication of the viral RNA genome. The catalytic site for RNA polymerization is located on the PB1 subunit. To identify the primer ATP-binding site, we have employed a highly selective cross-linking technique: three structurally diverse ATP analogues with reactive groups on their phosphate moieties were first cross-linked to the viral RNA polymerase, and the cross-linked nucleotides were then elongated to dinucleotides by adding the second substrate [alpha-(32)P]GTP. Only the ATP analogues tethered to the primer-binding site could be elongated to radioactive AG dinucleotides. Using this catalytically competent cross-linking procedure, the PB1 subunit was found to be the only labeled subunit. Limited proteolysis of the labeled PB1 by V8 protease revealed the segment between amino acids 179 and 297 as the only bearer of the radioactive label. Thus, we concluded that this region of PB1 faces the 5' end of the primer nucleotide. In support of this prediction, the cross-linked dinucleotides were further elongated up to 8-10 nucleotides in length upon addition of all four substrates. This result suggests that the substantial mass of RNA can be accommodated between the binding site for the primer (and nascent RNA) and the catalytic center of RNA polymerization.